Alkyl isocyanates as active site-specific reagents for serine proteases. Location of alkyl binding site in chymotrypsin by X-ray diffraction.
The structure of octylcarbamoyl-alpha-chymotrypsin to a resolution of 3.0 A is described. The n-octyl side chain of the active site directed irreversible inactivator octyl isocyanate is bound exclusively in the hydrophobic substrate binding pocket. The n-octyl isocyanate forms a planar urethane bond with the Ser-195 Ogamma and extends approximately 1 A deeper into the hydrophobic pocket than the indolyl group of indoleacryloyl-alpha-chymotrypsin (Henderson, R. (1970), J. Mol. Biol. 54, 341). All the structural changes are essentially identical with those observed in indoleacryloyl-alpha-chymotrypsin including the observation of a hydrogen bonded water molecule between the carbonyl oxygen of the octylcarbamoyl group and the imidazole group of His-57. The observed mode of n-octyl alkyl binding to chymotrypsin is consistent with the hypothesis proposed earlier (Brown, W. E. and Wold, F. (1973), Biochemistry 12, 828).